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Currently, there are increasing applications of flavonoids in food and medicine for their 44 extensive biological functions in terms of antibacterial, antiviral and antioxidant activities [1] [2] [3] [4] [5] . As 45 a biological response modifier, most of these flavonoids are derived from traditional Chinese 46 medicine, including Salix babylonica. This plant is economically notable and is distributed throughout Asia, Europe, and the Americas. The leaf of Salix babylonica has been studied in China 48 for antifungal and anti-obesity utilization due to its high content of flavonoids [6, 7] . Currently, 49 there are limited studies on the extraction process and antioxidant activity of the total flavonoids 50 from Salix babylonica leaves [8] , and the primary focus is on the enrichment and purification of the 51 total flavonoids. In addition, most of the extraction methods continue using the outmoded methods 52 of reflux extraction, ultrasonic extraction and microwave extraction [9, 10] . In these cases, 53 extraction required a long time and was labor-and material-intensive, and the most important factor 54 was that the active ingredients of the extract were easily degraded. To use Salix babylonica leaf 55 resources more optimally, there is an urgent need to establish the optimum procedure for the 56 effective extraction of flavonoids. 57 
58
The flash extraction method is a new method in recent years [11, 12] . This method uses the 59 principle of high-speed shear force and molecular filtration to break up the stems, leaves, roots and 60 other materials of plants into tiny particles such that the concentration of the extraction solvent 61 reaches equilibrium in a short time [13, 14] . In addition, the solute transfer process is completed in 62 tens of seconds or even seconds, and the active ingredients in the plant are only destroyed to a small 63 extent. Compared with the traditional hot water extraction, enzyme extraction and other physical 64 field-assisted extraction methods, such as microwave, ultrasonic, and ultrahigh pressure extraction, 65 the flash extraction method uses small amounts of solvent, a short extraction time and is highly 66 efficient [15] [16] [17] [18] . In recent years, there have been many reports of the use of this technology to 67 extract phytochemicals. It was used to extract water-soluble components, such as polyphenols [19] , 68 glycosides [20] , and polysaccharides [21] , as well as water-insoluble components, such as tannins 69 [22], peony [23] , and volatile oil [24] . Therefore, the flash extraction method with its unique 70 advantages of speed, energy, and the savings in solvents is bound to exert greater potential for 71 herbal extractions. 72 
73
In humans, oxidation is involved in the generation of energy, but the body may be affected by 74 a variety of factors, such as illness, aging, and free oxygen radicals produced by oxidation, that are 75 uncontrollable and harmful to the human body. Antioxidants, such as flavonoids, can eliminate 76 these free radicals, reduce the risk of death from related diseases, and slow aging [25, 26] . 77 Therefore, the preparation and application of antioxidants to protect the body from free radical 78 damage is popular [27] . In this study, flash extraction and response surface methodology (RSM) 79 were combined to seek an effective extraction procedure. In addition, the antioxidant capacity of the 
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The leaves of Salix babylonica were collected in Jilin Province (China trichloride were added and incubated for 6 min, and 10 mL of 1 mol/L sodium hydroxide was added.
109
The absorbance of the solution was measured using a UV-2900 spectrophotometer at 510 nm after To use the Box-Behnken design and obtain the best extraction conditions, a second order The results showed that the yield increased greatly when the voltage increased from 60 to 140 V, 192 and the highest yield was obtained at 120 V (Fig 1A) . With the increase in voltage, the yield of ratio of the liquid to the material continued increasing, the output was maintained at a stable level.
223
Therefore, the ratio of liquid to material of 40 was used in this study. number of extractions was more than 2, the increase in flavonoid production was not significant.
243
Considering the efficiency of extraction, the number of extraction was set at 2 in this study. The failure of the model was represented by the lack-of-fit shown in The P-values of each model term presented in Table 2 indicated that the total flavonoid yield Response surface analysis of extraction process optimization 283 The interaction effects of the factors in response surface experiments were displayed using 284 three-dimensional response surface plots (Fig 2) and two-dimensional contour plots (Fig 3) . The significantly, while at more than 67.79% it decreased. Therefore, to achieve maximum increase, the 321 ethanol concentration used was 67.79%. The yield of total flavonoids extracted from the bamboo leaves was 8.50 mg/g, which was 20.2% Writing -review and editing: Huijie Chen, Lei Diao, Guangxing Li.
